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(54) MULTI-BEAM ANTENNA SYSTEM FOR RADIO 
BASE STATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To perform transmission 
beam forming when incoming signals are present and to 
stop the transmission beam forming, when the incoming 
signals are not present. 

SOLUTION: In a CDMA radio base station 11, plural 
incoming beams are formed electrically by executing 
beam forming to signals received by the plural antenna 
elements of a reception side array antenna in a 
reception beam former RBF, and reception is performed 
based on an optimum beam (for instance, the beam of 
maximum power) among the plural incoming beams. Also, 
a transmission beam former TBF for executing the beam 
forming to transmission signals is provided and a 
control part CNT controls whether or not to form the 
outgoing transmission beam of the same direction as the 
incoming reception beam by forming an outgoing beam to 
form the outgoing beam. 
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(57) [S»l 

GUT T yft©«f(DTyft^T^I L/-dI^- 



4 B 



i 



1 



-^/U^- If— A 7 -f is* T A [cfd V ^ X , 

7 is-7 yrt^Si:^7yrti^T^g Lfc«#i- 
in-A7t-^y lt**g>± 9 5» if- ^ 
SrffifitW i^fi£-f -5 Sff tr- ^ ^ ^ — ^ , 

*—%^y%M\^x7^+m^A^m^%^^&m 
ffirffi*ii*± 9 Sff tr— a t f^-^r^^r 9 aim tr— a 

51/M3T9 if— A:7d~* ^^Srfr*>*V^*J»i-S* 

a, %m^fz.^t%wmkirz>^/u=?-\i'-Ms7i/T-ri/ 

5 -^#Pp1± 9 glflf^iv^|j:T 9 if- 

ir-T^fS*^ l fE*tf>-e/i^lf — AT ^t^v^x A e 

gfS^7^- ^^tm^SixSlfift^i^ if- Ad 
«*<©J»ffi1K«#^JCS Cfc± 9 gff tr — A i: m—Jjfa<D 

t 9 aim if - a &Mf&-t z> x o t-aim tr — a ^ * — v & 
d, 

«^*sft*:^iait«k«#»i:«; Cfc± 9 S« if — A £ [*]- 

cot 9 aim tr- a &m&-r 5 £ 5 t-aim if- a 7 * 
[ 5 ] mfisaim if— a -7 * — ^ tf — A^foj id 

A^ft^l^"*^fti-aimt:'-A^^i-5®^, _t9§: 

mt:^A^ft{^c^aimt^A^^-^coA^f5ST-(- 



(2) * 11-266228 

2 

tf — at yrtv^T a c 

[»**6 J T9 t'-A^^--^ V^*fr*;b*^» 

aimm^^aimm^^o i/nwm r 4: 

£i-5IS#«5ffi«W>^/i' i ^if— AT yft^f^o 
«ij»SJfiJS i »»SB8 r* C DM A^lctS o Tiimi" 5 

T U-T >"7^<Z>««tf>T yfti^Tgjf L/cff^(^ 
±^-A7t-^y^ILT«f 0±«9 tf-A£r® 

aw t^figi- s sm if— a ^ * — v , 

f-A7*^3j» b a* s*xs**«>± 9 s« if- 

Adi£fc«£ffiU m^®^**<Z>_h9§:mtf-A<Di£ 

aimm^i-m^ft^^-A^ofc^^T^ if— a;7 
20 *— * >-^&ife U7 >^r^m^xMn^^^ir sai 

|ft-A7t^, 

9 aim if— A S:?gfiE-r 5 i 5 l-fllOSp-r 5»J»«PS:« 

iim t t , ic^o^T±9^fp)^aim-r-<^ft^^^< 
30 mzLtcz. k%¥?mkirz>&mmm^7TJ* 0 

ttffleo»»it*^j6i:r^*r5*a&«*fcr t«r«p 

^idiimi/^ 7" A V , 

71 — 7yrt^®f^)7yTtI : PT'S:lf L/-dt§-^ 
±9 if— A^d- — * ^^SrlfiLT««^±9 tr— AS:® 
40 ^W l-^-T 5§(It-A7t-v, 

aimm^t^^ft^t^^^ffM-r^^^^T^ 
j*7*~$zsrt:m\sX7i'T±m**tim&$:m*k-t 

^m^i-S-^^T±9Smm^W^Sr^ttJ ±9§: 
««#* s #5»^, ±9S«if-^*fti:ra-36riP]^T 
50 9 aim tf — A J: 9 (-rfHiift L x — 3£B#RBJi!9 



• 



(3) 
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[0 0 0 1] 



10 



fc±0 f-A:7;*--^ V^^JSLTSff Srfinb-frS-bS 

*i-sfc»^ai«m^^T9 if— a 7*-* ^^srJti- 
T9 if— a;?* — s y^»tBS:iifcv/i/f^-A7y 

[0 0 0 2] 

S&tftft^&Hliiiff ^f^i It, DS-CDMA (Direct S 
equence Code Division Multiple Access: SlScifc^fc?? t?" 

ft v'^^A^)r^B^^ii^^ttTV^5 0 DS-CDMASrffll^*: 

aft v^x^-m, ifra^^p^-fe/^co^-r^^ 

^*Sr(K«UCaiiaKS:fnlJhi-sa«4: ltv;uf^ 

[0 0 0 3] t-A7yfttt il ot^i-J; 

-TV^AAT£ffl^TSm£fT&V\ tf— A:7>*- — 
t B M F "CT V^-^ttl^fff-^t- If— A — ^ l/tf^m 

i^Mt^o j^S^/V^tf— J*TlS7-ri<'*TJ*<D& 
if— AttBl 1 (d^i-J: 5*ffirR]«FttS:ffil^TV^So fag 

if ^e>»4t**t^«j8tf*ru— ryftAA 

T^gff^n. tf — J*~7 it e BMF^b If — A B,~ 

y, (nTj =LW M - x k (nT 

m/j/m) ^ bailiff fs-g-ttsft if— ^7t-^RB fc9^ 



20 



30 



40 



»<z>ffi»*3J:Vr ^^*minj±(c:J:5S«SNH:^Bfc 
Iff, «*i3&««/j^lB:««^3a*^»e>ix5o 
[0004] ^±ti7 i/-7yrtAAToli^ry 

rt^AT^AT^Slf L/c(H^i^± <9 ^Slff tf- 

^ ant ^-a^*— ^srNttsc t ttsso -r**? 

2Hf«^T9<z>aHf tf— A:7;f — * v^^iSLT 

tf— A^m^-rs «t 5 t-i£ft tf— A7t- 

[0 0 0 5] Hi 2 ttSISff "^/^ If — A7yftS:ffl 
,-ATR^ltl^o AAT 1 figf|fl|©7U"-7 

ymfc!), S^ryft^ATT.-ATU 
*lti^5 0 rb FUNi^ryftif ATR,- A 
T R N t§ff L^m-^-i-± 9 60g:ft tf — J*7 $ — ^ 

LTM*(DJ: V gfl tf — A B B.Sr^lftl-ffM; 
~rZ>%:in^—^7*—^, CHR.-CHR^ft^ 

Sr«x:T*3 9, -^tt^nt-Siff tf— A:7* — 7RB F<7> 
W^m^A^^ttTV^^o CHT^CHWt^ 

ft* itt«*»IlHltt*S:«AT*5 9, ^fn^ft^ 
^;W^ff7^ ^A;>j£*i/C^3 0 TBFlift^ 

tr-A 7* - ^ v^&is ltt ^-tm^Ajjm^ 

£^£^£i£{f tf— a:7^— ^T*fc9. ^tibfrftr^ 
i-saim tf-A^rtJa^Tt 6 C 

[0 0 0 6] g(|t-^7^-^RB FttlH 1 

<fc 9 *n-=Pix0f3eoffirfii^rRjS:*-t-SMfflco± 9 Sift if 
-A 1 -MSr««W^«f*-fSo * i tf — A ( i = 1 - 
N) ^jt-^y i (n T e ) f^ N N^t^T ^X^^T-Ogijf 
ffi-g-Srx, (nT«) , f— ^^5f— ^(OSMftSrW 



e ) (k = l-N) (1) 

[0007] iUff tf ■ — J* y * — -r tbf ttH 1 4 l^-r 
» i A^ffl^i-A^^^6^fmt^ G£«if— 

hti (k - 1 -N) ^^ti-^^iirTfiffilHlia^JSLTN 

{@^^mr>-x^^^^A^ii-6{g-^x k (k = l- 

50 N) Sr*±1-5o xji 




5 

Xi = W k ., - y, (2) 

t4S. **«*w k . l S:ifc3rr6ci:^J:0M*©# 
3 0 c*lKJ:?K i aim tr-A^rfiiirto^— 9* C&tt 

[0 0 0 8] J^± e fc t 9, Sff A7t- ^RB Ft^ 

£ -^/^ if —a t &m tf— a^-^t B F TM^ 

tt. gft tr-A^*— 7rbf^ i a^ss^^btayj 

i"3if-A£i£&ifcLT^-^£mPU v*-**mm 

ffff-g-S:A*-r*btf J;v\ jyffftt-tt, N#WT>-7^ 
iT-ATR^ATR^^CDSIIIf^x, (nT e ) (i 
= l -N) SrH*L*v^aic:J:9iiffi. tfeSU A/D 
&tfc1-5 0 1^58, 5fft:'-iN7^-vRB FliM^: 
wt-A^7^^/W:Mt^o "T*to*>, Sift* 
- a ^ * — ^ R B F ( l) aa>3E* t- X 9 # tf— a off 
f yi (nTj £r;R#>S 0 oV>t% ML«^t- 

^ t^mrn^- 1 (Dmmmti^m^co tf- a sir it± 

SIR Lfc if- A t m—jJfo t * 5 £ 5 f^f ft ^§-£ri£{f 
t-A7t-7TBF^iAM^i:AW5o 
^£9, aifSTU— 7>ftAAT 2fi^ i If— A;frfa 

[0 0 0 9] 0 1 5 fcf — 3~ —^(D%\]CDfflX'fc> 9 , 
5^/i^tf— Affc^HT-fc^o Hl5te*3V^T\ TBF 

R, 1 L — 4 L^T^Wi^-ATT 1 —ATT 
a (#l~#8) i:pot^5 0 ^(7)ait:-A7^- 
— ^TBFfc*3V^T, HYBfW^y 5/ KBgg-C, ffl 

yjflg^A, b^imsk, ta^^Boffita^w^ 

ST-AcofitgJ: 9 jc/2 (=9 0°) g*L5fcO, Af* 
#»#=tt»tt«T% fWmtfcHtf (mTt/8) ^ 
■TStOT&So fcirx.fi, /^^ys/KHBHYBIi 
S^lR^^ff/5iAM5i:, fcti^T-A, Btfil 
^3^L<*-5^. ffiffiASB«aT-t?tt90° (7i/2)tdltm 

[00101015 l^&^TA^ffi-T- 1 Rfrh<DAf)K 

%X.£ 0 1 T*f*5 3c/8, #2T*f^6 7r/8, # 3 "C 

tt7 7t/8, #4*t?«8rc/8, #5Ttt9 7c/8. # 6 ~m 10 
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n/S x #7T*fill7c/8, # 8T?ttl2 7c/8i*9. # 1 fa 
*>#8*-C, jc/8-roffifflj&siSixTl»«SixSo £-<5 
t\ Hi 5<oA^fS^ s 3te«*ixSi8T-faEdsaetos 

if— A^|fi]0j±»:S;T«S*bSo 

d sin0/X=AW2 7t (3) 
mfi^A^SST- 1 R^5>WAA©»^, A^=7i/8T*fe 
10 9, d=X/2b-tZ>t, sin0=l/8£# 9 0 ^7. 2° 

9, il6(^)lR^!:t:-A«^§ 0 X. A 
yjSg-T- 4R^5> CO A^J M*5 1/ ^ T li A W=7 it /SbtUtt 
sinG =7/8 £#0 0^61° £*5 0 

[001 1 1 

[*M*s»9!:LJ:5i:i-SK«l #ttii«K:*5^T fc . 

A3iyr«c#«Ei-5^s^Mi:*9, T9i£{f tf-Ao 

30 ttv^o 

[0 0 1 2] Hi 7(i±<9 if— A^^- — * ^y<D&&Tf 

^) -Cfo9. AAT 1 figjf7l/-7yrt, ATR,- 
ATR^yrtiT", R B F (3;§;ff| tf — A ^7 ^- — 

ATTIiiHf7yrt, TR ittSift^/KO 
aSSft^ir^/HfP, CHR i &m i ^-Y^/l-O^^^ 
^gft«fP, CHT i &m i ^^^^^(O^-r^/^m^U 
T'fo^o fS4, H^LTV^^Sff^T'teSff If— A7 
*-vRBF©Watfl«***, *ft«. AD«tfct5 
40 %:m\B\&fcmrt btiT^^Zo Xs H^Lftv^SjUff^-c 
liM7yrt^iSl^DAfft, li^-r^ 

a t fcfttifc^-^-^ffl sff tr— ^ ^ * r b f a> e> 
tB^j-r^ t*-A 1 - tr— a 4 iz.m&mtiimi:ifo-f*><D* 

3 ttsiR»j»ffl"e& 9 , m^n^^ft^if— a, 

A^t-A^ttti^^^ 2^ii*ni- st©, 4ii 



m 

7 

«F*Hfc»* 7ttQPSKitt3tse«»ftif^JEi>», 8tt 

[0 0 13] roa&Sff^^r-*^«fS(-J:ntf. ±9Sif 
co«^f — ^^^- — ^ >^3:fri/\ T9i£m<Ot*— 

&m\f—J*7* — $^y&Mift^1t#> > _b9«#as# 
SSWS"<?<z>T9 t*— A;?* — * :^S:_L9<zH£i£ 

mmcomm^^^h-rm^mt^^x ?\c-tz-t 20 

[0 0 14] 

@T^5 0 1 lfiCDMAlSM^^ 1 2fi#SiM-e 

*> 9 . 1 1 tefcfhm 1 2 f^^ofefg^j-^ 

»J9STTii«S:firPo l 1 M*3^"<\ AA 

IWTR.-ATR^WU AAT 2 tti£{flR!|<^TU 
— T^x^-e*>9, IS^ryftiT-ATT^AT 

Dc-sDcttuum *ja*i«ii*^srfT5as 

fflElSST'foSo RB FliNfiwryft^ATR,- 
A T R^gff Lfcfg-Sf-K ± 9 COS: ft :7 ^ v 

^^ffi ltm*(7)± 19 sm tf — a b b u^mi^m^ 
tiL-t&^m^-^?*—*. tbf^ihih§ imm \f 

—a) izTwrnm if— J*?*— % y^ffiLxryf 
bA^m^^&T^^-rmj-^Ajj-rz r ^ k j; 9/^ 

[0 0 15] CNTtt»J»«B5-Cfc9. ±9g{fm^>W 

*>c£>. R S S fSa8?t!fc»|HlB8* SELlfift*tA©»a 
»ff i*"^ RD I fiSfs 7*— 




8 

5-fe^^^T*fo5o T — T yftAAT,, A A T 2 & 
Wt-^7i-vRBF ) TBF«|:#fty^;i/ 
M*iffiMI2:tf hfr&UftX'tb 9 , flf^7t»vR 

xf—j± -7 * t b f (D&T^ftf&^te&r* >-*/^mm 

[0 0 16] *^WT*li±'9S:mm^W^i-£^^'C 

v^«rfT*5 J:5«»U -t <9 Sff 

< * o fcB*j»a» fe— j£B*m«i» Ltt>±5fl 

T9 if— A:7*~* >^&fT;b*i^<fc5 

_h 9 Sit t'-^ftfOS C fciJHf t-A7t^TB F 
»t^5Mft LT^ff tr— ^ 7;*— T B F (D&Ajl^\^ 

t±9ff^W5^^, T9 tr— V^^rff 

[0017] Xs minfs%r$:nfti&i,xmin*f—j*'7* 
fTfctofc^a^ ^m-^coigmm^^a/n ( a > 

1) tLTlf|(I^i^l/n^±Ht^) 0 T«9t*- 

^ r b f t>* h mti $ Hz>m%t<£>± v e*-^co 5 ^* 

[0 0 18] 2«-Ctt±9 0iH«««^ 




&{&<mz-Z^ bfcX$Z> 0 X. l£K^i 2li±9<£>i£ 
« ftttitLTi^SffllB*^ T 9 *«« *0>ei£iB.«<£ 

J: 9, MRSJflm l ^±«9^fft»#^^Mi-M^^< 
T 9 i£ff tr- a 7* - S v^fcfro TT 9 ^^K^fa 

[0 0 19] 

[«W©SBfi<B»l»] (A) AlHttM 
(a) filtfLXJ&AOtftlA 

h 2 «*38 w <d mm&ffim <o A**? tr— a r ^ 7- > ^ 

SCO^LTI/^^^ ^ffUUJi-fSH 1 T-/tL/i71/-T 

yftAA T , Jtt*gf§ tf — A 7 — ^ RBF j&SK ft h 

*V r<7>§:ff fc*— A:7;*- — ■^fflyjB.^-B^EI 2<7)i£t£ 20 

t/TUTW T V7^AAT 2 &t/i£{f If— A :7 a— 
vTBF»t?>^ i^fS — 3 — "V T B F <D$x7£ 
A^ltfm^H 2 <Di£fll ft ^A* £ *lS <fc 5 o TV- 

[0 0 20] S»JS<Z>aiS:{f ^ir^/^lfSB R S ld:fc5^ 
T\ R S S 1 ~R S S 4 tegfffcT— A7* — 7RB F 
a^J $ tbS 4 o<£> ± 9 Sff IT— J* B B 4 j&5 A^J £ 4x 

m^x& f — a b B 4 f::&&ffc&S£;&£ LTiSffilRff 30 

^ (i, q«-j§o ^m^-r^o cNTtta«B»»-c* 

9, (i) 4^<Dm&mn%-<D?ibm*mti<Dm%-$:mM 
-rzvm. (2) ±9ra*owii&&»a+s««, o) m 

-a (assttfcft-^) srawbTsm^-^BUsjssRD i 

t> SDMttiS?fi£iSc{f-§- (I, Qfi-g-) .SrA^SixTK 

«««[S:fT5rasB«isw, e c c t^mis £ nt^m^- 40 

[0 0 2 1 ] RfflfftfiffiS DMIi/^ n 3/ Mf-^Srtfetti 

£^M-rt><£>-efc3o CDMAilff iil*31^Ttt\ 
2/ h«#35S#ASix-CV^So -t-ft*>*>, #»JSl 2 tt, 




10 

r-^wfcasftu -t*t-e*t«:QPSK*i8at/fit*SE 

1, 2 t*^ h o^i/y tw^M ro:/y 
4?/uttI-Q«g||5pET*fEi-S £ I+jQ= (I 2 +tf) 1/2 exp(j 

^ W^VKdlHl^S- 0 4><^llII5«L3ffiS:jSfi Lt^(^i 
LtS(0f"^<7)" 1" , " 0" ^*J^i-5 0 rix^J: 
9, M^iSv^r-^Il^^l-^6o 
[0 0 2 2] SDfi^ff^T*fo9, E C Afii^ff-r— ^ 
fTiE^^&f**Pi-S»9iriEW-5-'ft:«f|5, MOD 

NT^^Ofg^i^oTteSSii^S SMJ; 9 W^-r^ 
5^ffft-9-*jSff tf— A7d~- 7TB F (Bl#fiS) 
i**L36^A*S8^{^A*-rst><z>-CfeSo AMPfiW 

(a>l) WV^fc^o 
[0 0 2 3] (b) »f£ 
Mt-^7t-7TBF (Hi) fi, SlfStf— 
r^^Cf^»(7)A^ffi^?r(igx.T^5o "T*fc*>, 21 

mm^m i a*«^ ^A^i-jxHt, a&»r ^rvr 

tAAT2fiii A^ffl^-t^Cfclf-A^f^i^ffff 

ffi^t-^fm-^^A^-rn^ Mr^/yrtAT 
m \f-^^m l tfm^(D± 9 tr— a<z>^ t l 

[0 0 2 4] ^±J:9, ftiWSpCNTfi, irl/^^SE 
L2£$WLT, (1) T9 IT— A7^- — ^ >-^S:fTft5 

m^fi, m^ft^co±9smt*-Airf5]-^^i^/s-r 

SiSff ^A7t-vTB FOA^fffiT-i-^ftm^^A 
^JL. (2) T9 ^A7t-^ v^^frtp-r^fgr^ttco 
2lff Sr-TS*^, 3lffiffi-g-«*S:l/n (H-Cf*n = 
4) ^OnMLT^ff t^i^7^-vT B F CD&A'Jl 
SS^-^A^b, h-^/^^ffm^^f^C^i-^o 

MII^iilSlf^lA^a/n (a > 1) ^ 

& 0 ^tb^, T9 t-A7^-; ^^^rfT^^^^ir, 
T 9 coeSIJpWdSffiT-rs 9 <7>i£ff SyjSrfeSS* 
if^D$^ar^^J:9, rco*{kS:*«-e#S^5>T-& 
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[0 0 2 5] »±£9. S&fflfflfflCNTfcfc* ±9$fi 

^(-tt«>3**<oif-A (iMfcttfBli-) »WUtu 
^SELl, SEL2CAM5 0 -tU^ <fc 9 -fe U ^ 
^ S E L l li8*t*©«fi:i[«tS:I«l, SMf- 
*8R9J»RD I WttiSSltKm^Srfflv^TSW^-^S:* 

ft f — A#|6j {^l$fc-tZ>]£m tf — -A 7 ^ —7 T B F A 

U-7yftATT2±5»»t5o — 

CNTtt* ±OSfB«#^^MK±««LT#aEL 

fe, ^JBlRjaiffSr-feU'^^SEL 2^ffl*"T-5o -tlM 
£9, irU^^SEL2^m&|5SD(^m^{f-^^y-r 
> a / 4 OT^AM P IT 4 LT^lH f — A 

[0 0 2 6] ( c ) StRffiffilffi 

(c-i) mmmm^m 1 <ommm 
H5f*aw«J«gB^«i^«fi8;ia-e&!9, cnt^ 

fliflWSB, SELltttl/^m5o IWJMCNT 
fcl*3Uvt\ PCl-PC4liSra[H]igRSS 1-RS 
S 4 £ 9 W*^SiBa:fRfI^«*S:W-||[-r*«*H-3i 

s £JL±«tt LTHJtfiKT-efcSI £ T-_h 9 ft^HS L £ 
[0 0 2 7] ±|B«FftlTsttjK*^tt»»H^ai^— A 

[sec] Lxh±v m^m^^rcm^^r 9 f — 40 

S«S^br Cm] <Z)ffi«^&SS«lS36Sftlfe&rRj^«FiS 

v [km/h] r^«Lfc»^JcsJ3K««^ffFS«5fflAe 

C«] SflrTSNMfflTs [sec] ttftST^AbttSo 
Ts=3. 6r 7C A 0/18Ov 

#]£LT, v=80km/h, r-50m, A0=3^1^s Ts=118m 
st45 0 Lri>U o^Tsli, Jt5tJ:9ffle>a>fcJ:5 50 
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K«nb»0>*#, aift»^e>«>re«, mmjjfa^xv^ 

[0 0 2 8] £T\ i£t£»lII&RS S 1--RS S4j*>e> 
m^f+SSP PC1-PC4 Kffiffijftfc. J: 9 » btL/c I m 

(In-Phase {f-5rh Q {I ^ (Quadrature m^fcAf] 
i"S e I, Q{f-^-^I-0^¥ST^fE-r^^I+jQ=(I 2 
+O 2 ) ,/2 exp(j0)^^6o «ot, «-m^ff»gPPC 1 

— P C 4 f*. HISSCM P X* (I+jQ) t *:<DmMW& (I-jQ) 

S^£i;iJ;9®^(I 2 ^ 2 )£fi3SU 

t"A^aPMAX|:A^t5o J^_hT'^. t* — A 

I&9ITIEgPECC (B2*HH) t-:&tt-5«R9 tfetH*a*R 
j£ffi£A±i£* o fcB#|£»»»a s 9J<Z> Am y T 

[0 0 2 9] (c-2) SRS9«]«B<Z>S 2 <£>2liS09 

SELlfit^^-CfcSo 3S«»J»Sl5CNT 
MfeV^T* CR 1 ~CR4tei£J£t&[H3B§RS S 1 — RS 
S 4 £ 9 M*-fZ>m$:Wtm -5r(^£*t£^V o ^ 

S^^SSB. C RMAXIift tftafiffll*^# if 

— A G£t£iScff-5§-) t*]|Ut^^SELl, SE 

9 tW^tSo 

[0 0 3 0] T ^-ryrt^fAtii, %kiB tf — a 

So #*Bl8g!#gISCR i~CR4fi % ^Vas/ 

F^PLEtSI^Vn^ hV^/Kl' +jQ' )& 

»^fc-&TffiBBiSi*L, U^i, IfiWffilHlKABL 
t^f^ffiM^Igl, ¥lS{filHlSSAVRT*¥^ 
fti-S 0 «±fc:<fc?K teP^»g(5CR 1 - CR4iiftS 
t0 M « W- ft L T ft M f— A gfc 3£ &5 C R M A X lz 

IffiilA^^raif t^r^S L tt l/^ ^ S E 1 , S 
E2{^iS*Pi"5 0 ^Vn^/ FVy^>©ffiSftii 
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[oo3i] (b) m2mi&m 
mimmmxit, mjim^h(D± 9 ^mm^mm^m 

as« ^w±-r^-^mmmx^<-< n ^ Mt-^^m 

< T 9 {HtIH^ t'-A7i — ^ 9 
[0 0 3 2] ( a ) ^Hl 

ADSEft^ifSrff 5Sffl», 2 3 

^ -a 0 5 mm) <omm^'<4 * v vm^wT^t 

a 3, mi ^^-rs^v u 5, hm^mtkn. 2 1 
su^ba^-rsaim^— * *q p s Kmm-tz>mm%$. 

*M^lt**«S:a6-rtt«:*W», 3 0 imttttEHA # 

[0 0 3 3] (b) Sbf^ 
^tb^l 2 f*&jft£JfiJa 1 1 ^iiff^M^T (n.** 

^Sifi^ l l tttt»**f n * Mf ^ J; 9 ± 9 S« ft 
9 ^^J^LTT9 tr— A:?* — ^ v^£rfT? 0 fcf£U 
**ift£iS®i l (ilWlWcNTt Ltie^iM 

9 s««^o*r«6^H«* < t 9 mm tr- a - * ^ 

[0034] ( c ) ^ i (D&mm 
mtm—tb&iuzm—nsir&H^x^&o n^^>^^. 

(0 2<z>gPKija*S:^aii-Sii«-fe^— 3 2 



(8) 1 1 -2 6 6 2 2 8 
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* y v\%%m%%mn 2 5 as#»i£«t-j& ct^ n ^ 

1-<5fl#fHfift< 49, ^Sbi£S;^v^§£\ ^t'-A^c 

a 5/ Km -?-aiffi«!iw«fi5 2 5 fi, ^>r o ^ mi -^m 

[0 0 3 5] ( d ) m 2 <D&M0t 

m 9 &m 2 mmM<D%\<DmMfflx&> 9 . m 7 <D&mm t 

im— ft^^ttl^— W-^SrWLTt^o *45^f*. (1) 

wmu 2 4 <^m^ji^Jx.tf c r 9 zmm-tzm 9 

tftffi»3 3&KttfcjfiU (2) »9*H1»3 3a>5>BB9 8fc 

W^fc&^te^9^m0ifc£^V n 5, hm^mffl^ 
2 5 jS, (3) n j/ hft-§-2im*J»«F|5 2 5 

•tsjr, (4) s<<fx*yh«&j£mmmiR2 5\z? t —#m 

K±fc4Si:, W9*ffl*3& s afeSS*t5J:5^>f osy 
hfl^lrHlt^^t^^o (Si, Sl^Slfi^l ltt_L9 

RswscNTt brii6co«fig*^LTv^ too^-r 
[0036] Mt »a 2 5 (±, &mm 

# ± 5 t*- ^ /i 5 * < * o T t*- ^ mm W Jhtt» I- * -5 

ir \ i3 v hm^mmfflwiK 2 5 n y hm^-» 

aHtSrfltjh-f*. rwjsg*, gfltim itt±9S(tfi* 
©«6L«r0fJE«PM£A±tftW-*-Sii:^*5. Sfifi^ 1 1 
tt± t> Sff ft #©« LSr^f^^^Ji^m-r 5 i: T 9 C 

5 0 mmmmm 1 1 1*^^ o y vm^x^x. <o 

50 So 
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[0037] ( e ) m 3 $twm 



7% 



%imm^<D&m^mmt£ < t 9 t*- a ^ - ^ ^srtT 

o £?\^-tZ>^t hX$& 0 ^^^^Kj{mJ^Tco 
£?i;i&£o ft, ^lti^^«^^2^0ij^^i:-efo 

5 0 n y bm^mmmmu 2 5 1 2 2*7* 

^ Ms^aim 2 5 o y mi oh 

[0 0 3 8] ^lb^ 1 2 ifi&M bT^*x£ T<£> tf — Am 

fS-TSo *ttft»tt» l l tt^V n y hflH§-«r 

— A;frfS]Sr»9JU T9 ^7*->;y/i:J;5Re' 

L, n y Y\%%m% fflWU 2 5 &s<>( u y btS*$r<0 
[0 0 3 9] 

*Ui, T9 if— A :7 a— * ^£fr;b*^J:51-ffl»L 
n (a>l) T«9 If— A 
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50 



[0 0 4 0] X. *3BMI-<tHfi, T^lff-A^jt 

Si«ISifi^^±9^mtf«^«^P^^<T9^ 
ft tf- A y * - % v ^&rfr o T T 9 ft ± £r HI 

9, »»Ja35S»Jh*U<tt»»ii^sfiv^'&^|^ _b 

£ c X. **MI-J:*btf, _h9^-^o^mf?it^r«1^ 
^T9^ffff^coei5lD a DK^{g :T -r^i:, ^tt^fi±9 

tt± 9 iSfB«*o*r«i^HI«* < T 9 Sim f - A y* — 

[mi] *%0^(7)j[^st^p^igiT-fc^ o 

[H2] **MS:afflbfcjBl|IJ6«<oS*»a6Sm^ 

[E13] yu— j»mwmx£>z> 0 

[14] /^Py h->^4?/^ffi«le]|BlttMiaT?*>5o 

[HI 5] JBi^»K«g»»<^«*Ht?fc*o 

[HI 6] «2^»««J«ft5^«^ia-C*>So 

[HI 7] LfcJB 2 *J6«o»»S©fll*BI 

[his] m2mmm<D^mm(ommmx^^ 0 

[HI 9] »2**«<D«Ptt«<OgijO«»«-C*>5o 
[HI 10] -^/^if— ATV^^IftMBI-e&So 

[Hi i] -^/^tr — Ac^iaSHl-cfc^o 

[HI 2] AT^^Srfflv^fcS** 
[0131 SlHt"A7i-v«|t^5 0 

[0i4] j^fSf— a^^~ ^<©«rii0-efcs o 
[015] h^—- ^ b y ?y<nm$m (8 t-A/y 

[016] y< hy—^r h y^^ia^^ft^T^ 
[017] «*^KiftSaiSff^ir^/^SB<^««0"t?fc 

[fft^ttfl] 

l 2 • • ^tbA 

AATi • • ^\tM(OT U—T ^"T-r 
ATR,— ATR„- 'Tl^r^m 1 ^ 

aat 2 • • ^fmycor T ^t-t 

ATT.-ATTr 'Tyft*? 
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RVC.-RVCk- • gfffnlSg 
SDC.-SDCh - • aUSEKS 
rbf • * — J*y $ — ? 
tbf • • x&iB t* — J* y ^ — e 

CNT • • 
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